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I- A =

AzAZA da < methazole ([) (2-(3,4)-dichloro
phenyl)~-4-methyl-] 2 4-oxadiazole-3 5-dionele 1,264~
oxadjazole-3 5~dione 3ol S A Lo 4H, ¥Vl AEH IFE
o]t} 1,2, 4-oxadiazole-3, 5-dione e} A A4AE AHaAol HELFI H
o8 347 1,2 ,4-thiadiazole~3,5-dione([[) o] FA o ¢Z.
g7t 8" FEAEE AzxFAol JAvkn LA ol

TS 4 2 Az¥YAY HAEE AL 5z Hu Hau Yo 6D

R, : oxazole &L 4
fluorophenyl & % &)
methyl bromo, Nitro
chlorophenyl § &3
benzodiazole # & A
(alkylcarbamoyloxy)phenyl &=
(alkylsulfonyl)phenyl f=4)

R, : alkyl, haloalkyl,6 alkoxyl,
cycloalkyl alkenyl



1,2,4~thiadjazole-3 5-dione § %4 ¢l 2-methyl-1,2,4-thia-
diazole-3 5-dione([[) ¢ 5-methyl-1,2 4-thiadiazole-3, 5~
dione(lV) 7} 1973 Z=4de¢ W, Rohri#} A Fischerd] 93le H&
o2 PAHUL 'Y 48 2dYAd LYFEA N@¥E NFEL
AzgAol vtz B H 236

o)
N Q\
/C—‘—N\ f———N—CHa
CHrN C Rn N \
\S/ \\o \S/ \\o
CO,NHR
(D )
R, : H R . Me
m-C,_, alkylcarbamoyloxy Et
3,4-Cl Pr
m-0,C NHCH(CH,Cl)Et i~Pr
m- CF, Bu
m- MeSO,
P- F

5-amino-1,2,4~thiadiazole~-3-one (D & 1,2,4-thiadiazole-
3,5-dione &3 FUSHAAM 59 wao ofvxrzt Utk

F-amino-2H-1,2 4-thiadiazole-3-one § & 1958 K, Fre-



derick et A.T. Sheilao) glal HE& A WU 25L& 9

2l 3¢ 8 F2E 5-amino-2hydroxy-1,2,4-thiadiazole

Masz A48T FFsdxn 22 28 4d FQ 19629

o] UV spectra® E3 o33 T2& 4= 549

&3 s-amino-2H-1,2,4-thiadiazole-3-one 8§ &L 1978

o% Sez A% ¥4 Hgew 1 2w xe ribofuranosyl,
2-deoxyribofuranosyl fZ=x © 19 ojasgEEe AT

o] gittm ®m F 10D pyrazoleo] Hol ofuiolEVE =

A sFge W HE FA FE Azede dEdv ) 5w
=

f5-amino-2H-1,2 4-thiadiazole-3~one 33&& AzxIHE Y
gul:= 1,2,4-thiadiazole-3, 5-dioney} & & AR A
on 29 fmEAZ 2TES ueEuln W pyrazole &SN
Bolz ule} ol & PrutAel ofupole FrAE Az &4
& 7pAm2 5-amino-2H-1,2,4-thiadiazole-3-onego] 5 ¢
Aol olutol= FEA (D EE A WA Ax #FH Ao
glel 7lthgt  5-amino-2H-1,2,4-thiadiazole-3-one f=A 2
¥+ ribofuranosyl, 2-deoxyribofuranosyl g 1 o} A3t E
wto] A Ytk Y olE SFEEL diE 53E Huy
o] dx 2 Aol F LA UA %ot 2 AFEE 7=
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5-arylamido-1,2,4-thiadiazole-3-one $fE=HELS HA |
717} 2o 9 & benzoyl chloridesl potassium thiocyante
a8l urea §EAE& weAA N-aryl thiobiuret f&4 &%

g4%E 9714 zsA HO0, & ol§sle oxidative # ¥

pud

He& F4emn 5-acetamido-2H-1,2,4-thia diazole-3-one 3}
gEe WA e FAHIF ords Alvle WwHE HIAW

5-(o-methyl benzamido)-2-(o-toluyl)-1,2,4~thiadiazole
-3-one# 2-acetyl-5-acetamido-1,2,4-thiadiazole-3-one
o 5-amino-2H-1,2 4-thiadiazole-3-oneo] ¢ o-toluyl
chloride 18]z acetic anhydride xl$AA Itk

B oAFdME o gA #§AH3 f=ASe Agd H AzgA
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1. 72|7]

2 AdoA A£3 ‘H-NMRE& Varian EM-360A R W8 A
chemical shiftxs TMSE 7|&E28 39 ppm(s) GHE HA
FPow IRS JASCO A-1 =29y perkin Elmer PE 283 =d&
AgEdes AFeFe Cm7'z FAC

MASS= shimadzu GC Mass Q, P-1000¢&, 2831 Elemental
Analyzer &= perkin Elmer Model PE 240 AE Al&3lon g3
o electrothermal melting point apparatus Cat, No IA

Ta

6304 ¢4 Fischer-Johns melting point apparatus 2672A & X
BsA @x Agdo
Chemical balancex shimadzu L-SM No 68053d& Al&3lgn

a0l ¥»EE chemtrix Type 60A & Ap&3IATh

2. 3 A

oA AEd weEd §0E tedY gds] 4

BN

Al

717] 918t ol EL Type 4A molecular sieve & dHghgx v

o
e

g& Caoz oAEUEUY] g8 ¥X§& CCl, 2 n-

s
12

i
4 UJEF 2Z4¢ ¥a 94 #FA dg @& TREA
it} Benzoyl chloride(98% ), ©-toluoyl chloride(99%), o-

chlorobenzoyl chloride (98 % ), HC1(36 % ), acetic acid (99 % ),



acetic anhydride(97 % ), KSCN(99 % ), urea(99 % ), methyl urea
(99 % ), H,0,(30 % ), NaOH (93 % ), sodium(95 % )& A& Aks A

g AAHA ¥m AEAT

3.8 M

(1) 1-benzoyl-5-methyl-2-thiobiuretls) (33 & 1)

250m¢ ol E o] 23.32¢ (0.24mole) o] KSCNg stg&sl AUF
45 ~ 50 Coll ] 24me (0.2mole) o Benzoyl chloride & 141zt 30

2 ozol yAE Hs AT e LEdAM 0% FF W AW
AT Be EFES ASHolM ¥EH ANF e FAE KCl
7 o9 KSCNg& oo

ojole] methyl urea 14.8¢ (0.2mole) & H7b AZF 2AT &
oF @B Az ooz WAAE wwrgel methyl urea g

gateit dag WAne mus wFdd uA AEFE LA

jled

MeOH=Z A ZAA3 24,57 (F& 53%) AAES Lo
m.p . 170~172TC
IH-NMR (DMSO-ds ) : 13.3, 11,3 and 7,5~8 (b,3NH), 7.5~ 8(m,phen-

yl H), 2.7~2.8 (d, N-CHy)

(2) 1-(O-chlorobenzoyl)~5—methyl—2—thiobiuret15)(3‘;}6;}%2)
e 13 Y% WwHoeg wSAzlF  rotary evaporator &
oladd &g AAAZ T CHCL o &siAzc &2 AH3

o © Wge methyl uread AAFT MgSOo, = dx AF



CHCL; & AAH3%r A7/l £vul2 Hexane.ethylacetate(3:1) &
o] &3} Column Chlomatography g AXAHEE AHAscE MeOH

2 oA AdA}A 254% 82 NHYES

ne

Atk
m,p: 128 ~ 130 C
'H-NMR (DMSO-d¢ 4- CDCl,) : 11,8 ~ 12and 8,8~ 9(b,3NH) , 7 5(s,phe-

nyl H), 2.8(d, N-CHy)

(3 1-(o-toluyl)-5-methyl-2-thiobiuretis) ( 53} & 3)
sgE1IH T HHoER FAHGSFE MeOHE A H A3 48.6
%ol g2 AARAES AU

m,p: 154~ 157

'H-NMR (DMSO-d s 4 CDCLl,) : 12,6, 11.8 and 8,5(b,3NH) ,7.3~7.6

(m, phenyl H),2,7 ~3,0(d, N-CH,), 2,5(phenyl CH,)

4) 1-benzoyl-2-thiobiuretls) ( 3}3 & 4)

e TS WRoE FAHATH OMIEQE‘EE A A7 8o
0% T&E2 AAHES IUTh
m,p:165~169C (& : 172 )1

'H~NMR (DMSO-ds ) : 13.4 and 11,3 (b,2NH) , 5,5(b,NH,;), 7.3~ 8(m,

phenyl H)

(5) 1-(o-toluyl)- 2~thjiobiuretls (&3 & 5)

FFE1FH FLT WRo=E FAHFF MeOHZ AAAS A 417



%ol F&& AAHESLS dAT
m,p:170~ 172 C
'H-NMR (DMSO-d, +CDCl,) : 12,8 and 11,6(b,2NH), 7,2~ 7.9(b NH, ),

7.2~17.9(m, phenyl H), 2,5(s,phenyl CH,)

6) thiobiuretl® (3§ & 6)
5Wge C-HClE &3 24 MeOH 100mg & 200m¢ 52 w}
% EF&tazd ¥i  l-benzoyl-2-thiobjuret 5,5¢ (0.025 mole)
< 7tE ¥ 65TE RASWEA  4AR F mwu
Hhgo] ¢€ZE ¥ rotary evaporatorg o|£3ld fug n%
4 n-Hexaneo & X2E<¢ methyl benzoateg =
Zs Wtk n-Hexaneo] %2 Y= EHL FH5o 719 &34
A7ln ddges AgadF: o A oA Ygduo FAR
ekl MEFE ILAE ZYTh 0C AEY Eo AAAHs =
oA BEE 1437 (58 8%) Ao
m.pi186~ 189 C (& 1 189~1927T )18)

'H~NMR (DMSO-d,) : 9.3~ 9,7(d,NH,), 8.7(b,NH) , 6.5 (b,NH,)

(77 5-methyl-2-thiobiuretis) ( 33 & 7)

sgE 63 SUF Pyoem FARE 0T Axe 2o A7
3 st 53.3%9 82 AAHEL AU
m,p: 198~ 200 C

'H~NMR (DMSO-d, +CDCl,) : 9.3~ 9,7(d,NH,), 8.7(b,NH),6.7(b,NH)

1



2.7 ~2.8(d,N-CH,)

(8) b5-amino-2H-1,2 4-thiadiazole~3-onel0.16) ( 313 & 8 )
S0m¢ S vtg Fdxz:d 3 2 (0.025mole) o] thiobiuret
€ %1 2N NaOH 19mgo] &3 Ad 0CE §AsHN =
w3kl 30% H,0, 2.6m£ (0,036 mole) & A3 Ha Az
Ao 0TCelAM 0% F¢ o g Ao Ay FAe vt
PHE 4.5 A3t 2714 #{qux7 A4 5o Aoy

ol RLE oI FEE AHGF =AL EF2 AdAsS 2.11¢
(& 122%)9 AAEL AU

m,p:220C (dec) (& : 220T (dec))!0)

'H-NMR (DMSO-d;) : 8,2(b,NH,)

E.A:calcd, for C,H,N,0S :C20,50 %, H2.58 %, N35.87 %,

found : C20.51 % , H2,5 %, N35,90 %

\

(9) 5—benzamido—2—methyl-1,2,4—thiadiazéle—3—one
(313 & 9) 10.16)

l-benzoyl-5-methyl-2-thiobiuret( 33 & 1)& thiobjiuret

ojo

g ¥ A FUA wdd B FegE HAAES I
th EtOHE AMAASIY 46.8% F€E HAHES Ayt

m,p : 252~ 256 C

'H-NMR (DMSO-d,) : 7,5~ 8,2 (m,phenyl H), 3,05(s,N-CH,)

E.A-calcd, for C,HN,0,S: C51.05%, H3.83%, N17.86 %,



found : C50.45 %, H3.81 %, N17.59 %

(10) 5—(o—methylbenzamido)—z—(o—toluyl)—1,2,4—thiadiazole—
3-one

f—amino-2H-1,2 4-thiadiazole 1#(8.5X10°mole) & 2lme

o] Pyrideneo] 7tttk oleld Suspensione] 15 EE<¢k 2.8

ml (2.1 1072 mole) ¢] o-toluyl chloride& HA3 A3AZ

RYSARG WY

—

3 80~90TAAM 5ALEL I

iz

ey whgo] fAEF rotary

evaporator & %3o Lue @

)

2IE dgol sy gel &
o ojolo] 2N HCL &9 20meS H7haHdd wukde AAAdE 8t
b nAE oq#HAFF AAL &3 etherz A Ao Vacuum
oveng olfstd mAE HRANF EtoHR AaAstd 178
7(4e583%)9 AAEEL AL

m.p:226~2307C

'H-NMR (DMSO-dg) : 7.9~ 8.1 and 7.8~ 7.0(m, phenyl H)

2.6 and 2,3(s,CH,)

(11) 2—acetyl—5—acetamido—1 ,2, 4-thiadiazole-3-one( 8}t & 11)17.18)

F—-amino-1 ,2,4-—thiadiazole—3—one 0.5¢ (4.3 X 10"* mole)& 2
me B4 2AT  1.3me(l.4 X 1072 mole) of acetic anhydride ¢}
s3std 100CE A WA 2AT W AR EgESE W

#alel Mzy nAE 2 E2 Mg 0777 (F¥ 89%)

)

o AHES 2T

—11 —



m,p. 238 ~ 240 C(dec)
'H-NMR (DMSO-d,) : 2.3(8,CHy), 2.5(S,CH,)
E.A: calcd for CHN,O,S ; C35,82 %, H3.51 %, N20.90 %

found : C35,79 %, H3.6883%, N21.14 %

(12) 5-acetamido-1,2,4~thiadiazole~3-one ( &3 & 12)17.18)
5~amino-2H-1,2 4-thiadiazole-3-one 0,54 (4.3 X 107* mole)

S 20me B E2AF 0.42ml(4.5 X 107 mole) ¢] acetic anhy-

dride 9} %3ty 90CE FAANINHEAM F30E FX ¥g AZ

] £9E2S WHsted HMzd nAE i B2 AdFA 0.3

g (¢ 63%)9 BPES AT

m,p : 210 C (dec)

!H-NMR(DMS0-d;) : 2.2(s,CHy), 11.5(b,2NH)

E.A : caled for CH,N,0,S : C30.19%, H3.17 %, N26.40 %

found:c30.11 %, H3.35%, N26.62% .



I- 2% 3% =%

l-aryl-2-thiobiuret fx=A4¢ Ao g olrE= Benzene &
o At N@A Aol AF WA ol = %A g urea
TAE H7FA] methyl ureary} urea ¥ttt Table | oA BRE=
sh ol MTk F& £8E2 FHTSF AU YA Aol Enm
F27t 270 Ag8 A29At HWBAt dgd® 2297 wg @
carbonyl 7|& FZASAY w277 Adgdw ALYyl carbonyl
718 F4%e AAEE FAEZ YAdHDm=2 FAN Be Ao
5-amino-2H-1,2 4-thiadiazole-3-one & ulz 53§ & o] 83}
o HO, o 9og #F F4 wgoez FA AL ol& Wutyer
%4 Bo] ¥ SH~amido-1,2,4-thjadiazole-3-one
BREES & ez ¥4 ¥¥n A= AW a8y 6-
benzamido-2-methyl-1,2, 4-thiadiazole-3-one( 33 & 9 ) 7to]
EFg AUz Fd7 tesdn unA sgEe AertA 53
ol EdsHo e AHE JdEY AAV Hasirh old wl
&

7] wZel HHe kg £HUE AHEVIIE ojeigith amide AY

gol BAME ok

ol

ok
(e

§ Mechanism o] A Algul ¢l

HAL olzist Wyl 5s-amino-2H-1,2 4-thiadiazole-3-one

& acid anhydrides} wrgAlAH A}

ar

g dREE S
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Aol e o AT otvixried da dAV EAFez
amide ¥4 wg Axe Tt
2 At SR w®Ad AF¥E HFAAAY ojviol= ¥ Aw
£ & acetic acidg £vA &z sl acetic anhydride
ot WEEAIA AUt
Scheme .
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Scheme [ ojA] R n#pe} o] 5H-amino-2H-1,2 ,4-thiadiazole-
3-one 1 acetic anhydride ¢ mole HEE 1:1E 3 A

AE A% W @ho AYH otvixrie AagAd  acetyla-
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olglgt olfrZE HI-NMRo] glejd  2,5ppme]l methyl peaks
thiadiazole $o] WAl o§ <t wWiol ofdst Asd
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5-amino-2H-1,2,4-thiadiazole-3-one &l fmAgt 2 W& X

53

-

2
Zo FAWY +4, §4, NMR datay Table [z Scheme [ ¢
2o

Table I

A E | &%) | $H%) H'-NMR(4d) €

13.3-11.3 and 7.5-8(b,3NH)
1 | 53 170- | 7.5-8(m,phenyl H), 2.7-2.8 |DMSO-d

172 d, N_CHB) °
128- 11.8-12 and 8.8-9(b,3NH) DMSO—d6
2 25.4 130 7.5(s, Phenyl H), +
2.8-2.9 (4, N—CH3) CDCl3

12.6-11.8 and 8.5(b,3NH)

| s | 158 | 2.5(s, phemyl CHy), 7.3-7.6 DMSS‘ds
: 157 (m, phenyl H), 27.7-3.0 cpel
(d, N-CH,) 3
les. | 13-4 and 11.3 (b, 2NH) , DMSO-d
b 467 | Jeo 5.5(b, NH,), 7.3-8
(m, pheny% H)
12.8 and 11.6(b, 2NH), 7.2- | DMSO-dg
5 41.7 170- 7.9 (b, NHZ), 7.2-7.9
: 172 (m, phenyl™H), 2.5
(s, Phenyl CH3)
186- | 9.3-9.7(d, NH,), 8.7 DMSO-d
6 | 48.4 1 g9 (b, NH) 6.5 (B, NH,) 6




33| e (%) | R0 H!'-NMR(4) & of
7 53.3 200~ 9.3-9.7(d, NH,), 8.7(b,NH) | DMSO-d
6.7(b, NH), 2°7-2.8 (d, +
N-CH,) CDCL,
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Fig. 1. H'NMR spectrum of l-benzoyl-5-methyl-2- thiobiuret
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Fig. 2.

IR spectrum of l-benzoyl-5-methyl-2-thio- biuret
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Fig. 3. H'NMR Spectrum of 1-(0-chlorobenzoyl)-5-methyl
-2-thiobiuret
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Fig. 4. H'NMR Spectrum of 1-(0-toluyl)-5-methyl-2-thiobiuret
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Fig. 5. IR Spectrum of 1-(0-toluyl)-5-methyl-2-thiobiuret
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Fig. 7. 1IR spectrum of l-benzoyl-2-thiobiuret
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Fig. 8. H'NMR Spectrum of 1-(0-toluyl)-2-thiobiuret
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Fig. 9. IR spectrum of 1-(0-toluyl)-2-thiobiuret
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Fig.10. H'NMR Spectrum of thiobiuret
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Fig.12. H'NMR Spectrum of 5-methyl-2-thiobiuret
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Fig.13. H'NMR Spectrum of 5-amino-2H-1,2,4-thiadiazole

-3-one
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Fig.l4. IR Spectrum of S5-amino-2H-1,2,4-thiadia~ zole-3-one
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Fig.15. C “NMR Spectrum of 5-amino-2H-1,2,

4-thiadiazole- 3-one
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Fig.16. H'NMR Spectrum of 5-benzamido-2-methyl-1,2,4~-

thiadiazole-3-one
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Fig.20. C 3NMR Spectrum of 5-(0-methylbenzamido)~

2- (0-toluyl)-1,2,4-thiadiazole-3-one
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Fig.21 H'NMR Spectrum of 2-acetyl-5-
acetamido-1,2,4-thiadiazole-3-one
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Fig.22, IR Spectrum of 2~acetyl-5-

acetamido-1,2,4-thiadiazole~3-one
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Fig.23. ClBNMR Spectrum of 2-acetyl-5-

acetamido-1,2,4-thiadiazole-3-one
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Fig.24. H'NMR Spectrum of 5-acetamido-

1,2,4-thiadiazole- 3~one
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Fig.25. Cl3NMR Spectrum of 5-acetamido-

1,2,4- thiadiazole-3-one

- l 1 1 i ! 1 i i 1 | { L
€im4ooo 3000 2000 1000

200

Fig.26. IR Spectrum of 5-acetamido-1,2,4-

thiadiazole~3-one
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Fig.27. Mass Spectrum of 2-~acetyl-5-

acetamido-1,2,4~thiadiazole~-3-one
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Fig.28. Mass spectrum of S-acetamido-

1,2,4-thiadiazole~3-one
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A Study of Synthesis of derivatives of 5-amino-2H-
1,2,4-thiadiazole~-3-one

Lee Hang Kwon

Department of Chemistry, Granduated School
Chungnam National University

Taejeon, Korea

(Supervised by Professor Nam Suk Cho)

(Abstract)

5-amino-2H-1,2,4~thiadiazole-3-one derivative, 5-benzamido
-2-methyl-1,2,4-thiadiazole~3-one, which is expected to have
herbicidal activity, have been synthesized by oxidative ring
cleasure by hydrogen peroxide in basic solution. Their struc-
tures are identified with NMR, IR, elemental analysis.

2-acetyl-5-acetamido-1,2,4~thiadiazole-3-one and 5~-acetami-
do-1,2,4~thiadiazole-3-one have been synthesized by 5-amino-
2H-1,2,4-thiadiazole-3-one and acetic anhydride under the
acetic acid solvent at: 90-100 centigrade. There structures

are identified with NMR, IR, Elemental analysis and Mass Spectrum.
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